Dear Editor,

Despite the existing evidence of superiority of invasive over non-invasive mechanical ventilation in patients with moderate-to-severe ARDS, there is a marked variability in using non-invasive mechanical ventilation (NIV) in these patients. The use of NIV in patients with non-COVID ARDS ranged from 18% to 42% in USA Hospitals [@bib0005]. The difference in practice is not clearly understood; however, it might be related to the centre's preference and the absence of clear triggering cut-off point for initiating invasive ventilatory support.

In patients with COVID-19, the variability in the choice between invasive mechanical ventilation (IMV) and NIV may be even magnified because this choice is impacted by frequent lack of resources. Early reports suggested that NIV is not preferred in these patients for the fear of increased risk of aerosolisation. However, this belief is changing towards a more conservative use of IMV whenever possible due to claimed high mortality rate [@bib0010]. There is still no clear evidence for the outcomes of the use of NIV in these patients. In this study, we present our experience with the use of NIV in patients with COVID-19 who were admitted to the intensive care unit (ICU) with ARDS.

The study included all patients with laboratory-confirmed COVID-19 who were admitted to ICU at Cairo University Hospital during the period from May 14, 2020 until July 1, 2020. The study was approved by the institutional research ethics board (N-76-2020). Demographic data, oxygenation indices and radiologic results were obtained during ICU admission and patients' follow up. Upon admission to the ICU, all patients were initially treated with facemask oxygen. The oxygen flow was adjusted to keep an oxygen saturation (SpO2) of 92-96%. If the respiratory rate did not fall below 30/min and/or the SpO2 did not reach the target, NIV was initiated. Worsening of dyspnea, worsening/or lack of improvement in hypoxemia (defined as SpO2 \< 90%), persistence of respiratory rate \> 35 breaths/min, appearance of respiratory acidosis (defined as pH \< 7.3 and arterial carbon dioxide tension \> 50 mmHg), circulatory shock (defined as use of vasopressor to maintain mean arterial pressure above 65 mmHg), or altered sensorium as the features of NIV failure. A patient who developed any feature of NIV failure was qualified for IMV. All patients had a computed tomography (CT) scan upon ICU admission, and the CT images were scored by an experienced radiologist who was blinded to the clinical data. The primary outcome was the success of NIV, defined as the number of patients in whom endotracheal intubation was avoided. Patients were divided into oxygen therapy group, NIV group and IMV group. The three groups were compared according to demographic data, baseline investigations, CT score, and final outcomes.

Fifty-five critically ill patients with confirmed COVID-19 infection were included in the study. Among them, 39 patients (71%) required ventilatory support, 30 (77%) with successful NIV and 9 (23%) requiring IMV. Patient characteristics at admission were similar between patients of oxygen therapy, NIV and IMV groups, respectively (table). The PaO2/FiO2 did not differ between the three groups; however, the median SpO2 measured at the room air was lower in the NIV and IMV groups relative to the oxygen therapy group ([Table 1](#tbl0005){ref-type="table"} ). In the NIV group, the median (interquartile range (IQR)) time for duration of NIV was 2 (2-5) days, while in the IMV group, the median time to intubation was 2 (IQ) days. Four patients failed NIV within the first 48 hours because of refractory hypoxemia, while 5 patients failed NIV after 48 hours. The causes of delayed failure were sepsis and hypotension. During the study period, 10/55 patients died (18%); 7/9 in the IMV group (78%) and 3/30 patients in the NIV group (10%) respectively, *P* = 0.001. The median (IQR) CT score at ICU admission in the oxygen therapy group was significantly lower than both in the NIV and IMV groups: 10 (7-12), 16 (13-19) and 15 (11-20) respectively, *P* \< 0.0001. However, the CT score did not differ significantly between the latter two groups.Table 1Patients characteristics, respiratory status, ICU stay, and hospital mortality. Data are presented as mean (sd), median (IQR) or number (%).Table 1CharacteristicsAll Patients (N = 55)Oxygen therapy group (N = 16)NIV group (N = 30)Invasive ventilation group (N = 9)*P* valueSex (Male (%))36 (65%)13 (81%)15 (50%)8 (89%)0.03Age (years)59 (14)51 (9)[b](#tblfn0010){ref-type="table-fn"}59 (14)65 (14)0.027Weight (kg)96 (20)103 (22)94 (18)94.8 (23)0.7APACHE II10 (4.4)8 (4)10 (4)11 (5.5)0.2Co-existing disorder Chronic cardiac disease (%)9 (16%)2(12%)4 (13%)3 (33%)0.3 Chronic pulmonary disease (%)3 (5%)01 (3%)2 (22%)0.048 Chronic diabetes28 (51%)8 (50%)13 (43%)7 (77%)0.2 Chronic (%) hypertension (%)31 (56%)10 (62%)16 (53%)5 (55%)0.8 Smoking (%)9 (16%)3 (18%)1 (3%)5 (55%)[a](#tblfn0005){ref-type="table-fn"}0.001 Obesity (%)15 (27%)4 (25%)8 (26%)3 (33%)0.89Respiratory status Admitted PaO2/FiO2190 (123-247)250 (180-298)170 (112-224)175 (118-205)0.07 Admitted SPO2 on room air (%)79% (70%-87%)89(85-90)[a](#tblfn0005){ref-type="table-fn"}77(69-84)70(60-78)\< 0.0001 CT score (0-25)10 (7-12)[a](#tblfn0005){ref-type="table-fn"}16 (13-20)15 (12-20)\< 0.0001ICU stay (days)5 (3-7)3 (2-3)[a](#tblfn0005){ref-type="table-fn"}7 (4-8)7 (3-18)\< 0.0001 Hospital mortality (%)10 (18.2%)03 (10%)7 (77%)[a](#tblfn0005){ref-type="table-fn"}\< 0.0001[^1][^2]

The main finding of the present study was that the use of NIV is feasible with a high success rate and helped in avoiding IMV in 77% of patients with severe COVID-19 disease. Since the first publication from Wuhan, several studies have published their experience in management of COVID-19 patients. Recent report showed that the use of NIV ranged from 0% to 11% [@bib0015]. In the present study, NIV was required in 39/55 (71%) patients and was successful in 30 patients (77%).

The successful use of NIV in our cohort cannot be merely explained by less severity of the disease. In general, there is no specific definition for COVID-19 ARDS to categorise the severity of the disease. Recent report mentioned that IMV was used in 88% of patients when patients' PaO2 /FiO2 ratio was ranged from 182 (IQR 135--245) [@bib0020]. Compared to the aforementioned value, PaO2/FiO2 of our patients in NIV group \[170(112-224)\] was lower; however, this was not associated with high NIV failure rate. CT score is an emerging tool to identify the disease severity in SARS CoV-2. A recent study found that admission median CT score ≥ 13 was found to be an independent predictor for mechanical ventilation and/or death [@bib0025]. In our study, a higher median CT score (20 (IQR?)) was not associated with either higher NIV failure rate or mortality.

In the present study, the overall mortality reaches 18% with high mortality rate in patients requiring IMV (75%). Recently, Hua et al. reported that the mortality in patients who required IMV was 90%, which was double the mortality found in patients managed with NIV [@bib0010].

In conclusion, use of NIV with a predefined algorithm in subjects with moderate-to-severe COVID-19 ARDS was successful in 77% of the subjects. We support the mounting method towards avoidance of IMV whenever possible in these patients.
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[^1]: Significant relative to other two groups. *P* \< 0.05.

[^2]: Significant relative to invasive mechanical ventilation group. *P* \<0.05.
